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A method for detecting a specific 
nucleotide variation at a defined site in a/target nucleic 
acid polymer wherein a first nucleotide residue is replaced by 
a second nucleotide residue, comprising /the steps of: 

(a) hybridizing a 7 detectable amount of a 
target nucleic acid polymer in single-stranded form with an 
oligonucleotide primer, the detection step primer, comprising 
a plurality of nucleotide residues/ said primer being 
complementary to the nucleotide sequence of interest in a 
region disposed toward the 3' end from the defined site such 
that when the primer is hybridized to the polymer there are no 
nucleotide residues between t#e_defined site and the 3' end of 
the primer that are identic^ to tlie first or second 
nucleotide residues to 



>) e:/ten$ing the primer using 

:omprising one or^rfiore 

ludes at least 
|mplementary %xf either the first 
compulses means for 
nucleoside triphosphate in 
and optionally one or more chain 



tes 



spl 



polymerizing agent yin 
nucleoside tripho 
one nucleoside tr/i 
or second nucleotide 
detecting the incorpo 
a nucleic acid polynu 

terminating nucleoside triphosphates; and 

(c) detecting the incorporation of the 
nucleoside triphosphate, whereby the identity of the 
nucleotide residue at the defined site is determined. 



A method for detecting a plurality of 
specific nucleo/tide variations at defined sites in a target 
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nucleic acid polymer wherein at least a first /nucleotide 

residue is replaced by a second nucleotide Residue at a first 

defined site and a third nucleotide residue is replaced by a 

fourth nucleotide residue at a second defined site, comprising 
5 (a) hybridizing at detectable amount of a 

target nucleic acid polymer in single- stranded form with a 
first oligonucleotide primer, the /irst detection step primer, 
comprising a plurality of nucleoside residues, said primer 
being complementary to the nucleotide sequence of interest in 
10 a region disposed toward the 3r end from the first defined 
site such that when the primer is hybridized to the polymer 
there are no nucleotide res/dues between the first defined 
site and the 3' end of the/ pr ime r that are identical to the 
first and second nucleotide residues; 

15 Ah) I extending the first detection step 

primer using a polymer yzingf agent in a mixture comprising one 
or more nucleoside triphosphates wherein theniixture includes 
at least one /ucleosi/de^ triphosphate complementary to the 
first or seoond nucleotide residue which comprises means for 
20 detecting tthe incorporation of tp& nucleoside triphosphate in 
a nucleic /acid po^Wmer/, and optionally one or more chain 
terminating nuoue/oside triphosphates ; 

(c) detecting the incorporation of the 
nucleoside trip/iosphate, whereby the identity of the 
25 nucleotide residue at the first defined site is determined; 

/ (d) removing the extended first detection 

step primer formed in step (c) from the target nucleic acid 
polymer; and/ 



(e) adding a second detection step 
30 primer, sai'd primer being complementary to the nucleotide 

sequence of interest in a region disposed toward the 3 ' end 
from the second defined site such that when the primer is 
hybridized to the immobilized polymer there are no nucleotide 

/ 

> 

I 
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residues between the second defined site and the t' end of the 
primer that are identical to the third or f orth/nucleotide 
residues to be detected. 
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3 . A method of detecting fa a patient a 
predisposition to a genetic disorder resulting from a specific 
nucleotide variation at a defined site /n genetic material of 
the patient wherein a first nucleotide 7 residue is replaced by 
a second nucleotide residue, compris/ng the steps of: 

(a) obtaining A sample containing a 
detectable amount of genetic materyial derived from the 
patient; 

(b) hybridizing the detectable amount of 
genetic material in a single- s#ran$ed fon^i with a first 
oligonucleotide primer, /the 
comprising a plurality/ 
being complementary 
a region disposed to/ 
site such that when 



fVrst 



letection step prirn^ 



nuc/Lefbt/Lde residues, s 



-nd f 



primer 
of interest in 
xomythe first defined 
zed to the genetic 
material there are ncriiucleotide residues between the defined 
site and the 3' end of the primer that are identical to the 
first and second nucleotide residues; 

(c) / extending the primer using a 
polymerizing agent in a mixture comprising one or more 
nucleoside triphosphates complementary to either the first or 
second nucleotide residue which comprises means for detecting 
the incorporation of /the nucleoside triphosphate in a nucleic 
acid polymer, and optionally one or more chain terminating 
nucleoside triphosphates; and 

(d) detecting the incorporation of the 
nucleoside triphosphate, whereby the identity of the 
nucleotide residue 1 at the defined site, and thus whether the 
patient has a predisposition for the associated genetic 
disorder is determined. 
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4. A method according to claim/l, 2 or 3 
further comprising the step of immobilizing t>ie target nucleic 
acid polymer to a solid support prior to stpp (a) 

5. A method according t^o claims 1, 2 or 3, 
5 wherein the primer is complementary to/ a region of the 

nucleotide sequence of interest extending toward the 3' end of 
the target nucleic acid polymer from the nucleotide residue 
immediately adjacent to the defined site. 

6. A method a£c0f r din§v to claim 1, 2 or 3, 
10 wherein the nucleoside triphosphate comprising means for 

detecting the incorporation /of tae nucleoside triphosphate in 
a nucleic acid polymer As a dedxynucleoside triphosphate. 

7. A mefenod kccording^ :o claim 1, 2 or 3 , 
wherein the nucleosi^ieYtriphoapha'te comprising means for 

15 detecting the incorporation of the nucleoside triphosphate in 
a nucleic acid polymex is a dideoxynucleoside triphosphate. 



8. J A method according to claims 1, 2, or 3 y 
wherein the mixture includes a second nucleoside triphosphate 
comprising a second means, different from said first means, 
2 0 for detecting the incorporation of the second nucleoside 
triphosphate in/ a nucleic acid polymer. 
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9. A method according to claim 3/^2^ or 3, 
wherein the extended product of step (d) is elufced before 
determining the incorporation of the incorporated nucleoside 
triphosphate . 



10. A method according/to claim 2 or 3, 
wherein the nucleotide variations arer detected in one single 
step by adding a plurality of detection step primers and 
differently labelled nucleoside triphosphates identifying the 
variable nucleotide residues. 



11. 



A methpd gfccorcjin^ to claim 1, 2, or 3 



wherein the detectable amount of ttfarget nucleic acid polymer 
is obtained by performing a/modi f/ied amplif icationr^reaction 
wherein at least one ampliyticatic n primer comprises a first 
attachment moiety bonded kzo the pi 




A ykit for use in determining specific 
nucleotide var/ations/ in a target nucleic acid polymer 
comprising in packaged combination 

(a) at least one amplification primer 

comprising an oliq/onucleotide which is complementary to and 

/ 

hybridizes with ei portion of the target nucleic acid polymer 
and which is eff4ctive as a primer for enzymatic nucleic acid 



polymerization ^and a first attachment moiety; 

/ (b) at least one detection step primer 

comprising an/ oligonucleotide which is complementary to and 
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hybridizes with a portion 3 ' to a variable nucleotide of the 
target nucleic acid polymer; and optionally; / 

(c) at least one solid suptifort comprising 
a solid matrix and at least one attachment sife:e which is 
capable of immobilizing the oligonucleotide/of the 
amplification probe through the first attachment moiety; and 

(d) at least one nucleoside triphosphate 
containing means for detecting the incorporation of the 
nucleoside triphosphate in a nucleic acid polymer. 

13. A kit according to claim 12 for use in the 




tion of apolipoprotein E 
ep primer comprises the 



identification of the nucleo 
polymorphism, wherein thj 
sequence 5 ' -GCG CGG AC, 

14. A. kit/'accorfling tojelaim 12 for use in the 
15 identification of the nut leo tide" variation of apolipoprotein E 
polymorphism, wherein tzfhe detection step primer comprises the 
sequence 5 ' -ATG CCG ATG ACC TGC AGA AG. 



15./ A kit according to claim 12, for use in the 
identification of / the nucleotide variation of apolipoprotein E 
2 0 polymorphism, wherein the detection step primer comprises the 
sequence 5 ' - Gt/ CTG CAC CAG GCG GCC GC . 

/ 



16. A kit according to claim 12^ for use in the 
identification of the nucleotide variation of apolipoprotein E 
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polymorphism, wherein the detection step primer ^comprises the 
sequence 5'- GGC CTG GTA CAC TGC CAG GC . 

17. A kit according to cl^im 12 for use in the 
detection of the nucleotide variation iri codon 6 of the human 
5 £-globin gene causing sickle cell anemia, wherein the 

detection step primer comprises the /sequence 5'- CAT GGT GCA 
CCT GAC TCC TG. 



18. 



A kit according to claim 12 for use in the 



detection of the nucleotide i^orTa&lon in codon 6 of the human 
10 S-globin gene causing sLdkle cell/anemia, wherein the 

detection step primer/comprises/ the sequence 5'- CAG TAA CGG 
CAG GCG GCC GC . 

10. A felt abcordincj^o claim 12 j for use in the 
detection of a njuclec^tide variation in codon 12 of the K-ras 
15 gene, wherein the detection step primer comprises the sequence 
5'- AAG GCA CTC TTG/CCT ACG CCA. 



20. A kit according to claim 12 for use in the 
detection of a nucleotide variation in codon 12 of the K-ras 
gene, wherein the detection step primer comprises the sequence 
2 0 5'-AGG CAC TCl/ TGC CTA CGC CAC. 
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21. A kit according to claim 12 for use in the 
detection of a nucleotide variation in codon 12 of tme K-ras 
gene, wherein the detection step primer comprises/the sequence 
5'- AAC TTG TGG TAG TTG GAG CT. 

22. A kit according to clai^m 12 for use in the 
detection of a nucleotide variation in cpxlon 12 of the K-ras 
gene, wherein the detection step primej/ comprises the sequence 
5'- ACT TGT GGT AGT TGG AGC TG. 



2&. A 



reagent for detecting the presence of a 
10 point mutation in which ar normal nucleic acid residue is 

replaced by an abnormal nucle/Lc /acid res/due at a defined' site 
within a gene of interest, jz0mpri/sing an oligonucleotide of 
sufficient length t/o act/as a primer forxan enzyme catalyzed 
chain extension nucleic acid polymerization reaction, said 
15 oligonucleotide primer having a sequence which is 

complementary to a region of the gene of interest beginning 
with the nucleotide residue immediately adjacent to and toward 
the 3 ' end of the gene from the defined site and extending 
away from the defined site toward the 3' end of the gene 
20 whereby enzyme catalyzed chain extension nucleic acid 

polymerization will commence by adding a nucleic acid residue 
complementary to either the normal nucleic residue or the 
abnormal nucleic acid residue. 
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24. A reagent according to claim 23, wherein 
the polynucleotide has a length of from 10 - ?0 nucleotide 
residues . 



25. A reagent according to claim 24 having the 
5 sequence 5 ' -GCG CGG ACA TGG AGG ACG Tj£ 



26. A regent according to claim 24 having the 
/ \ 
sequence 5 ' -ATG CCG ATG ACC TGC/AGA AG. 



10 28 
sequence 5 ' - GGC 




27. A reagen£_^according to claim 24 having the 
sequence 5'- GTA CTG CAC/CAffl GC& GCC GC. 



im 24 having the 



29. PJ reagent according to claim 24 having the 
sequence 5 ' -CAT GGT GCA CCT GAC TCC TG. 



30./ A reagent according to claim 24 having the 
15 sequence 5'- CAG /TAA CGG CAG GCG GCC GC . 



/31. A reagent according to claim 24* having the 
sequence 5'- PlAG GCA CTC TTG CCT ACG CCA. 
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32. A reagent according to claim 2/L having the 
sequence 5 ' -AGG CAC TCT TGC CTA CGC CAC . 

33. A reagent according to yclaim 24 having the 
sequence 5'- AAC TTG TGG TAG TTG GAG CT . 

/ 

34. A method for detecting, at a defined site 
in the genome/of a microorganism, the/ existence of point 
mutations leading to altered pathogenicity or resistance to 
therapy in the microorganisms wherein a first nucleotide 
residue is replaced by a second Nucleotide residue, comprising 
the steps of: 



(a) 



Sbta: 



detectable amount of ge/ietic/ 
microorganism; 



'ning/ a sample containing a 
[rial derived from/the 



fb) 



/bri/ 



15 genetic material in 



Tigle- 




iizing the^ae tec table amount of 
3trand>d form with an 
oligonucleotide primer, /the detection step primer, comprising 
a plurality of nucleotide residues, said primer being 
complementary to the nucleotide sequence of interest in a 
region disposed toward the 3' end from the defined site such 
that when the primer is hybridized to the genetic material 
there are no nucleotide residues between the defined site and 
the 3 ' end of the primer that are identical to the first or 
second nucleotide residues to be detected; 

(c) extending the primer using a 
2 5 polymerizing igent in a mixture comprising one or more 
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nucleoside triphosphates wherein the mixture includes at least 
one nucleoside triphosphate complementary to eyither the first 
or second nucleotide residue which comprises/means for 
detecting the incorporation of the nucleoside triphosphate in 
5 a nucleic acid polymer, and optionally one or more chain 
terminating nucleoside triphosphates; artel 

(d) detecting ther incorporation of the 
nucleoside triphosphate, whereby the/ identity of the 
nucleotide residue at the defined site and thus whether a 
10 point mutation has occurred is determined. 



35. A me thod^S cording to claim 34, wherein 
the microorganism is humari immunodef iciency virus. 



36 . /A method /a 
the point mutation /is at /a/sit|e selec 
15 Lys 70 and Thr 215 




cording to clairm 35,„ wherein 
rom among Asp 67 , 



20 



37. # method for detecting cells having a 
point mutation at a /defined site in the genetic material, 
wherein a first nucleotide residue is replaced by a second 
nucleotide residue, when said mutated cells are mixed in a 
cell population with unmutated cells comprising the steps of: 

/ (a) obtaining a detectable quantity of 

genetic material from the cell population while maintaining 
the ratio of /mutated to unmutated cells; 
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(b) hybridizing the detectable amount of 
genetic material in a single-stranded form with An 
oligonucleotide primer, the detection step printer, comprising 
a plurality of nucleotide residues, said primer being 

5 complementary to the nucleotide sequence of Anterest in a 

region disposed toward the 3' end from the /defined site such 
that when the primer is hybridized to the/genetic material 
there are not nucleotide residues between the defined site and 
the 3' end of the primer that are identical to the first or 
10 second nucleotide residues to be detected; 

(c) extending the primer using a 
polymerizing agent in a mixture comprising one or more 
nucleoside triphosphates wherein /the mixture includes at least 
one nucleoside triphospha^ complementary to either the first 

15 or second nucleotide residue w$Lah comprises ^means for 



detecting the incorporyE 
a nucleic acid polymep 
terminating nucleosic 



:fie nucleoside triphosphate in 
:ibnaljry one or more chain 
Phosphates; and 

(d) detecting the incorporation of the 
20 nucleoside triphosphate,/ whereby the identity of the 

nucleotide residue at t/he defined site and thus whether 
mutated cells are present is determined. 



38. /A method according to claim 37 wherein the 
cells are lymphocyt/es . 



25 39/ A method according to the claim 38, 

wherein the mutatfed cells are leukemic cells. 
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